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apparatus 10. For example, the processor 20 may comprise a
digital signal processor device, a microprocessor device, an
analog-to-digital converter, a digital-to-analog converter,
and/or the like. Control and signal processing functions of the
apparatus 10 may be allocated between these devices accord-
ing to their respective capabilities. The processor 20 may
additionally comprise an internal voice coder (VC) 20a, an
internal data modem (DM) 205, and/or the like. Further, the
processor 20 may include functionality to operate one or
more software programs, which may be stored in memory. In
general, processor 20 and stored software instructions may be
configured to cause apparatus 10 to perform actions. For
example, processor 20 may be capable of operating a connec-
tivity program, such as a web browser. The connectivity pro-
gram may allow the apparatus 10 to transmit and receive web
content, such as location-based content, according to a pro-
tocol, such as wireless application protocol, WAP, hypertext
transfer protocol, HT'TP, and/or the like.

[0043] Apparatus 10 may also comprise a user interface
including, for example, an earphone or speaker 24, a ringer
22, a microphone 26, a display 28, a user input interface,
and/or the like, which may be operationally coupled to the
processor 20. The display 28 may, as noted above, include a
touch sensitive display, where a user may touch and/or ges-
ture to make selections, enter values, and/or the like. The
processor 20 may also include user interface circuitry config-
ured to control at least some functions of one or more ele-
ments of the user interface, such as the speaker 24, the ringer
22, the microphone 26, the display 28, and/or the like. The
processor 20 and/or user interface circuitry comprising the
processor 20 may be configured to control one or more func-
tions of one or more elements of the user interface through
computer program instructions, for example, software and/or
firmware, stored on a memory accessible to the processor 20,
for example, volatile memory 40, non-volatile memory 42,
and/or the like. The apparatus 10 may include a battery for
powering various circuits related to the mobile terminal, for
example, a circuit to provide mechanical vibration as a detect-
able output. The user input interface may comprise devices
allowing the apparatus 20 to receive data, such as akeypad 30
(which can be a virtual keyboard presented on display 28 or
an externally coupled keyboard) and/or other input devices.

[0044] As shown in FIG. 5, apparatus 10 may also include
one or more mechanisms for sharing and/or obtaining data.
For example, the apparatus 10 may include a short-range
radio frequency (RF) transceiver and/or interrogator 64, so
data may be shared with and/or obtained from electronic
devices in accordance with RF techniques. The apparatus 10
may include other short-range transceivers, such as an infra-
red (IR) transceiver 66, a Bluetooth (BT) transceiver 68 oper-
ating using Bluetooth wireless technology, a wireless univer-
sal serial bus (USB) transceiver 70, a Bluetooth Low Energy
transceiver, a ZigBee transceiver, an ANT transceiver, a cel-
lular device-to-device transceiver, a wireless local area link
transceiver, and/or any other short-range radio technology.
Apparatus 10 and, in particular, the short-range transceiver
may be capable of transmitting data to and/or receiving data
from electronic devices within the proximity of the apparatus,
such as within 10 meters, for example. The apparatus 10
including the WiFi or wireless local area networking modem
may also be capable of transmitting and/or receiving data
from electronic devices according to various wireless net-
working techniques, including 6LoWpan, Wi-Fi, Wi-Fi low
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power, WLAN techniques such as IEEE 802.11 techniques,
IEEE 802.15 techniques, IEEE 802.16 techniques, and/or the
like.

[0045] The apparatus 10 may comprise memory, such as a
subscriber identity module (SIM) 38, a removable user iden-
tity module (R-UIM), a eUICC, an UICC, and/or the like,
which may store information elements related to a mobile
subscriber. In addition to the SIM, the apparatus 10 may
include other removable and/or fixed memory. The apparatus
10 may include volatile memory 40 and/or non-volatile
memory 42. For example, volatile memory 40 may include
Random Access Memory (RAM) including dynamic and/or
static RAM, on-chip or off-chip cache memory, and/or the
like. Non-volatile memory 42, which may be embedded and/
or removable, may include, for example, read-only memory,
flash memory, magnetic storage devices, for example, hard
disks, floppy disk drives, magnetic tape, optical disc drives
and/or media, non-volatile random access memory
(NVRAM), and/or the like. Like volatile memory 40, non-
volatile memory 42 may include a cache area for temporary
storage of data. At least part of the volatile and/or non-volatile
memory may be embedded in processor 20. The memories
may store one or more software programs, instructions,
pieces of information, data, and/or the like which may be used
by the apparatus for performing functions of the user equip-
ment/mobile terminal. The memories may comprise an iden-
tifier, such as an international mobile equipment identifica-
tion (IMEI) code, capable of uniquely identifying apparatus
10. The functions may include one or more of the operations
disclosed with respect to controlling and/or providing the RF
DACs including multiphase clock generation disclosed
herein. The memories may comprise an identifier, such as an
international mobile equipment identification (IMEI) code,
capable of uniquely identifying apparatus 10. In the example
embodiment, the processor 20 may be configured using com-
puter code stored at memory 40 and/or 42 to operations dis-
closed herein with respect to RF DACs including multiphase
clock generation including control of the RF DACs.

[0046] Some of the embodiments disclosed herein may be
implemented in software, hardware, application logic, or a
combination of software, hardware, and application logic.
The software, application logic, and/or hardware may reside
on memory 40, the control apparatus 20, or electronic com-
ponents, for example. In some example embodiment, the
application logic, software or an instruction set is maintained
onany one of various conventional computer-readable media.
In the context of this document, a “computer-readable
medium” may be any non-transitory media that can contain,
store, communicate, propagate or transport the instructions
for use by or in connection with an instruction execution
system, apparatus, or device, such as a computer or data
processor circuitry, with examples depicted at FIG. 5, com-
puter-readable medium may comprise a non-transitory com-
puter-readable storage medium that may be any media that
can contain or store the instructions for use by or in connec-
tion with an instruction execution system, apparatus, or
device, such as a computer.

[0047] Without in any way limiting the scope, interpreta-
tion, or application of the claims appearing below, a technical
effect of one or more of the example embodiments disclosed
herein is a variable output power voltage-mode RF DAC
which may eliminate the need for a variable attenuator at the
output of the RF DAC to control signal level.



